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the galvanometer is brought into action and the resistance-balance is adjusted. The ratio of the galvanometer-constants is thus equal to the ratio of the german silver resistances. The two adjustments may be so rapidly alternated as to eliminate any error due to changes of temperature in the copper wires. Indeed, if desired, the final tests of the electromagnetic and resistance-balances might be made simultaneously.
If the ratio of galvanometer-constants be the final object of the measurement, there is nothing more to be done; but if we desire to know the ratio of the mean radii of the coils we must introduce certain small corrections for the finite dimensions of the sections. In the first place, however, it will be desirable to consider a little more closely what should be understood by the mean radius of a coil.
In Maxwell's treatment of the subject (§ 700) the mean radius of a coil is considered to correspond with the geometrical centre of its rectangular section, that is to say, the windings are assumed to be uniformly distributed over the section. In practice absolute uniformity is not attainable, and it is therefore proper to take into account the effect of a small imperfection in this respect. The density of the windings, i.e. the number of windings per unit area, may be denoted by p, and is bo'be regarded as approximately constant.
The introduction of the factor p makes but little difference in the investigation of § 700. If we take the origin of co-ordinates as and y, no longer at the geometrical centre, but at what may be called the centre of density of the section, we shall have (as in the ordinary theory of the
centre of gravity)
ffp x dx dy = 0,       ffp ydxdy = 0,
the integrations being extended over the area of the section. If P be any function of x and y, P the mean value of the function (with reference to p), P0 the value at the origin, we have
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the terms of the first order disappearing in consequence of the choice of origin. In the terms of the second order we may neglect the effect of variable density, and write
Jfpx2da}dy = ^?Jfpdxdi>,   JJpy2dxdy = ^r)*fJpdx;dy,   Jfpay dandy = 0,
£, f] being the breadths in the directions of x and y of the rectangular section. Thuse accompanying table. They are well represented by the formula
